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From Annotation to Visualization

How to visualize annotation data: Gene 
and Genome Data Viewer

How we annotate genomes—including 
complex assemblies



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Over 500 species annotated
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Eukaryotic Genome Annotation Pipeline

Data formatting

Gene

FTP

Nucleotide

Protein

BLAST

GDV

https://www.ncbi.nlm.nih.gov/genome/annotation_euk/process/

https://www.ncbi.nlm.nih.gov/genome/annotation_euk/process/
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2018 Annotations for Agriculture

https://www.ncbi.nlm.nih.gov/genome/annotation_euk/all/

Organism Assembly Submitted Annotation 
available

RNA-Seq
samples

RNA-Seq read 
count

Penaeus vannamei (Pacific 
white shrimp)

ASM378908v1 11/16/2018 12/14/2018 133 6.45B

Coffea arabica (coffee) Cara_1.0 11/08/2018 12/4/2018 66 2.15B

Oreochromis niloticus
(Nile tilapia)

O_niloticus_U
MD_NMBU

6/29/2018 7/26/2018 138 5.11B

Bubalus bubalis (water 
buffalo)

UOA_WB_1 5/14/2018 6/25/2018 274 15.57B

Bos taurus (cattle) ARS-UCD1.2 4/11/2018 5/11/2018 385 12.95B

Gallus gallus (chicken) GRCg6a 3/27/2018 5/17/2018 129 10.56B

Equus caballus (horse) EquCab3.0 1/05/2018 1/26/2018 182 10.82B
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New data model for complex assemblies

• Diploid assembly

• Haploid with alt loci

Assembly-units

Assembly

Primary unit

Assembly-units

Primary unit

Principal 
pseudohaplotype

Alternate 
pseudohaplotype

+

Old model New model: two assemblies

+

Principal 
pseudohaplotype

Alternate 
pseudohaplotype

Handout
available
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New Data Model for Diploid Assemblies
7

Koren et al. 
Nature Biotechnol. 2018

Principal 
pseudohaplotype

Alternate 
pseudohaplotype

+

Angus x Brahman F1 hybrid

Brahman Dam haplotype 
(GCA_003369695.2) 

Angus Sire haplotype
(GCA_003369685.2)
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New Data Model for Diploid Assemblies

Principal 
pseudohaplotype

Alternate 
pseudohaplotype
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Annotating a diploid assembly with the new data model
9

Koren et al. 
Nature Biotechnol. 2018

Principal 
pseudohaplotype

Alternate 
pseudohaplotype

+

Angus x Brahman F1 hybrid

Brahman Dam haplotype 
(GCA_003369695.2) 

annotated

Angus Sire haplotype
(GCA_003369685.2)

not annotated

GCF_003369695.1
RefSeq annotated assembly 

• We only annotate one haplotype
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10
Getting Annotation Data for a Secondary Haplotype

Gene A Gene C
Primary haplotype

Secondary haplotype

Gene B

Gene A Gene B Gene C Gene D

https://www.ncbi.nlm.nih.gov/genome/tools/remap Handout
available
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The Products of Annotation

Data formatting

Gene

FTP

Nucleotide

Protein

BLAST

GDV
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How do I find my gene?
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Search NCBI for organism + gene symbol or name

As-you-type suggestions
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Searching for annotation products

Gene

Genome
Data Viewer
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Gene: portal to NCBI annotation data

Handout
available
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Nomenclature and Orthology Data in Gene

Using orthology to get clues to function
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Genomic Context Data in Gene
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What is Gene? Bibliography
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What is Gene? NCBI Reference Sequences (RefSeq)
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NCBI’s Genome Browser: Genome Data Viewer

Handout
available
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NCBI’s Genome Browser:
Genome Data Viewer

Ensembl
Annotation

NCBI
Annotation
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NCBI’s Genome Browser:
Genome Data Viewer

User-submitted
Annotation

NCBI
Annotation
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Genome Data Viewer Homepage

https://www.ncbi.nlm.nih.gov/genome/gdv/
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Genome Data Viewer: Control the Display with Widgets
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Genome Data Viewer: Expression Tracks
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Genome Data Viewer: Expression Tracks

Liver
Kidney
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Genome Data Viewer: Uploading Files
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From Annotation to Visualization

The best place to get this annotation 
data is at NCBI—Gene, GDV, BLAST, etc.

We annotate lots of genomes—and we 
will annotate your genome on request

Please submit your data!
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Thank you.
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Subscribe to the NCBI YouTube Channel
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NCBI Genome Resources Workshop
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Time Topic
12:50 – 1:10 Submission of Genomes to GenBank 

Karen Clark

1:10 – 1:30 GEO Submissions and Usage
Steve Wilhite

1:30 – 1:55 From Annotation to Visualization: Exploring Genes and Genomes with NCBI Tools
Eric Cox

1:55 – 2:15 Programmatic Access to Genomic Data: E-Utilities and FTP
Vamsi K. Kodali

2:15 – 2:35 NCBI Resources for Phyletically-Defined Next Generation Analysis in and out of the Cloud (a.k.a. 
Cool New Stuff!)
Ben Busby

2:35 – 3:00 Q & A session
Handouts
available


